Introduction
Flooded underground mines may constitute a potential geothermal resource for low-temperature uses (Raymond and Therrien 2008; Wang et al. 2016; Wolkersdorfer 2008) , or even for electricity production, if the reservoir has a sufficiently high temperature. The closure of deep abandoned mines involves the cessation of the expensive pumping systems and the progressive groundwater rebound can cause transport of contaminants and energy. In these cases, the mine water may be a source of renewable energy (Banks et al. 1997; Younger 2013) and their hydrogeochemistry may be useful in determining its origin and nature (Younger et al. 2015) .
Thus, the use of mine water for geothermal purposes may provide an innovative opportunity to extract lowgrade geothermal energy (Janson et al. 2009; Jardón et al. 2013; Kranz and Dillenardt 2010; Watzlaf and Ackman 2006) . Furthermore, the thermal energy potential of mine water may be estimated using mathematical models, which resolve heat, flow, and mass transport equations in order to estimate the potential efficiency of geothermal mine water applications (Loredo et al. 2016) . In that sense, the geothermal potential of some flooded mines has been assessed using different numerical codes (Hamm and Sabet 2010; Renz et al. 2009; Uhlík and Baier 2012) . When deep flooded underground mines are located in anomalous geothermal areas, the potential use of the mine water for geothermal energy production may be of interest. The potential of this may be extended to the entire groundwater system if the use of geothermometers or other geochemical techniques indicate elevated equilibrium temperatures in the possible reservoir.
The mineral vein deposits mined in the Sierra Almagrera are mainly made up of galena, barite, siderite, and Ag-Pb sulfosalts (Ezquerra del Bayo 1844). In the nineteenth century, about 45 polymetallic veins (0.15-7 m thick) were intensively exploited down to 180 m below sea level, which was the maximum depth allowed by the available groundwater pumping system. Mining declined in the early twentieth century and was discontinued at the beginning of the Spanish Civil War. Selective underground mining of high grade lead-silver veins was reinitiated in 1945 by the state-owned company MASA (Minas de Almagrera, S.A.) and ceased in 1957, when the exploitation level reached 220 m below sea level and mining costs increased dramatically (Navarro and Martínez 2010) . Metal production in the Sierra Almagrera mining district during the most productive period (between 1841 and 1912) was estimated at approximately 500,000 t of Pb and 3000 t of Ag (Navarro 2016; Navarro et al. 2008 ). The geothermal fluid was used during the modern exploitation in a since abandoned spa, located close the dewatering system in the Arteal area. An experimental deep well (EDW) was built in 1983 to evaluate the feasibility of lithium exploitation from the geothermal fluids, by Peñarroya Mining Co., although the results were negative.
The objectives of this study were to evaluate the hydrogeochemical characteristics of the Sierra Almagrera mine water and determine the possible origin of its geothermal fluids. In addition, the geochemical signatures of the compiled analysis were used to establish a geological-geochemical model of the geothermal system and evaluate its geothermal potential.
Study Area Geological Setting
Sierra Almagrera is located in the Betic range (SE Spain), and is associated with the internal zone of the Alborán domain (Fig. 1) . The Betic range results from the convergence between Africa and Eurasia plates since Eocene, and forms an alpine tectonic wedge that reaches a thickness of about 60 km (Dyja 2014) . The internal Alborán domain may be divided into three main tectono-metamorphic zones from the bottom to top: Nevado-Filábride The core of Sierra Almagrera consists of the lower lithologic Betic domain, called the Nevado-Filábride Complex (Booth-Rea et al. 2004) , which lies below the Alpujárride Complex (C in Figs. 1, 2 ). These strata mainly comprise black schists and quartzites approximately 800 m thick, metavulcanites, and black micaceous marble located in the highest part of the series. This metamorphic unit is associated with Calar Alto unit (E in Figs. 1, 2 ) and is Paleozoic in age, with the marble deposited in the Middle Devonian.
The Alpujárride Complex consists of graphitic phyllites and schists and an evaporitic unit in the Sierra de Almagro area, which comprise a thick sequence (600 m) of carbonates and evaporites (Fig. 2) . Discordant sedimentary materials of Neogene age are located around Sierra Almagrera (B in Figs. 1, 2 ). In the upper part (Salmerón formation), the sediments are characterized by up to 60 m of interbedded successions of red conglomerates, sandstones, siltstones, mudstones, and evaporites (Stokes 2008) . Quaternary alluvial deposits comprise gravel and sandy beds that are approximately 30-40 m thick. They are irregularly distributed in alluvial terraces, associated with the Almanzora River and tributaries, such as Canalejas Creek.
Volcanic neogenic rocks (A in Figs. 1, 2), belonging to the NVPS (Neogenic volcanic province of SE Spain), lie along the western and eastern border of Sierra Almagrera, with a structure controlled by fractures. Since late Miocene, extensional and transcurrent tectonics have affected the metamorphic cores and sedimentary covers in this region, producing a system of fractures N 40-60 E and N 10-20 E, parallel to the Palomares fault (Figs. 1, 2) . The tectonics also contributed to the formation of ranges separated by basins filled continental and/ or marine sediments.
The magmas may be associated with the Middle to Upper-Miocene extensional collapse of the over-thickened orogenic wedge and the extrusion of domes, sills, and necks through high-angle normal faults, disrupting the upperplate of the detachment systems (Benito et al. 1999 ). In the eastern part of the Sierra Almagrera, close to the NE border near the Mediterranean Sea, the outcropping volcanic materials consist of sills and dykes related to the main fractured systems and characterized by shoshonitic (banakites and toscanites) and ultrapotassic series (Alvarez 1991) .
Vein deposits exploited in Sierra Almagrera may be considered as epithermal of "intermediate sulfidation" (Camprubí and Albinson 2006) . The ore deposits are characterized by ore bodies that do not outcrop at the surface. Of remarkable interest is the presence of surface siliceous formations (sinters) in the Terreros area and the coastal border of Sierra Almagrera (hp samples in Fig. 1 ), associated with the surface discharge of Plio-Quaternary geothermal fluids.
Climatology and Hydrogeology
The study area has an arid climate with an average annual precipitation of 200 mm, with the exception of the Sierra de Almagro area where annual precipitation exceeds 250 mm, and an ephemeral surface runoff, which can be considerable, since 50% of the annual precipitation can fall in a few days (Navarro and Martínez 2010) . The main aquifers in the area of Sierra Almagrera are the fractured metamorphic geothermal system and the Canalejas alluvial aquifer, a tributary of the Almanzora River. The geothermal system is a low-permeability aquifer, associated with a fractured metamorphic network (schists and phyllites), which had to be controlled during the active life of the mines. Indeed, mining of the deeper ore bodies needed to extract approximately 15,000 m 3 /day, with increasing temperatures with depth. The main de-watering system comprised two deep wells located in the Arteal area (Fig. 1) connected with galleries that were 332 m in length and drained mine water from approximately 220 m deep. Although the aquifer tends to be highly heterogeneous and has relatively low values of hydraulic conductivity and transmissivity, the values provided by historical data from pumping assays showed a macroscopic transmissivity between 180 and 255 m 2 /day. The origin of the thermal waters was disputed for many years between the supporters of a marine or continental origin of geothermal waters (De Sierra 1928; Gómez Iribarne 1908 ; Souviron 1898). The regional groundwater flow seems associated with the basin and range system, where the recharge is located in high relief areas of Sierra de Almagro and, possibly, in the coastal area, where a minor volume of sea water may infiltrate (Fig. 2) . Historical mine water analysis obtained from old mining operators and the dewatering society of Sierra Almagrera, and pumping assays found between 1983 and 1985 (Carulla 2012 ) are all scientifically important since the dewatering system no longer exists and the deep experimental well drilled in 1983 is not accessible.
Materials and Methods
Historical mine water analyses were obtained for the Arteal dewatering system, old mine shafts and EDW. Water samples were collected for analysis from sea water and a deep coastal piezometer (130 m) drilled close to the shoreline and geothermal wells near the town of Terreros (DCP in Fig. 1 ).
In the present water samples, the pH, redox potential (Eh; mV), temperature, and electrical conductivity (EC; μS/ cm) were measured in situ with portable devices (HACH sensIONTM378) after appropriate calibration and correction using standard solutions. Water samples were also filtered with a cellulose nitrate membrane with a pore size of 0.45 μm. Samples for cation analysis were later acidified to pH < 2.0 by adding ultra-pure HNO 3 . The samples were collected in 110 mL high-density polypropylene bottles, sealed with a double cap, and refrigerated until analysis. The groundwater samples were obtained after purging, using a bailer sampler and submersible pumps.
Metal concentrations were measured by inductively coupled plasma-mass spectrometry (ICP-MS) in the Actlabs laboratories. The concentrations of chloride, nitrate, and sulphate (in a second untreated sample) were analyzed by ion chromatography. The alkalinity of the waters was determined by titration. The NIST standard reference material 1640 (ICP-MS) was used to confirm accuracy. Geochemist´s Workbench 9.0 (Bethke and Yeakel 2011) was used to evaluate the speciation of dissolved constituents and calculate the saturation state of mineral phases in the water samples.
The hydrothermal precipitates and host rock (metamorphic and volcanic rocks) were manually extracted to obtain samples of approximately 1.5 kg. Solid samples were passed through a jaw crusher to a particle size of ten mesh, quartered, pulverized in an agate mortar, rehomogenized, and re-packed in plastic bags. Au, Ag, As, Ba, Br, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, Hg, Ir, La, Lu, Na, Ni, Nd, Rb, Sb, Sc, Se, Sm, Sn, Sr, Ta, Th, Tb, U, W, Y, and Yb were quantitatively analyzed by instrumental neutron activation analysis (INAA), which involves bombarding the unaltered samples with neutrons. Mo, Cu, Pb, Zn, Ag, Ni, Mn, Sr, Cd, Bi, V, Ca, P, Mg, Tl, Al, K, Y, and Be were analyzed using inductively coupled plasma optical emission spectrometry (ICP-OES). These analyses used a near-total digestion, employing HF, HClO 4 , HNO 3 , and HCl to get as much of the sample into solution as possible; the resulting metals were determined by ICP-OES in Actlabs (Ontario, Canada).
Results

Chemistry of Brines and Groundwater
Chemical analyses showed a Na-Ca chloride dominant facies, with a Cl content that reached 59.6 g/L, which exceeds that of the Mediterranean Sea (Tables 1, 2 , 3, 4, 5). Na-Cl and Na-Ca-Cl were the dominant water type for thermal waters, with very high concentrations of Na, K, Ca, Mg, and Li, especially in waters from pumping assays (Tables 4, 5 ). High salt concentrations are quite rare in geological environments unless magmatic brines or evaporites are present (Ingebritsen et al. 2008) . The most saline geothermal waters are associated with geothermal brines derived from groundwater dissolution of evaporites, subsurface hydrothermal metamorphism, and surface evaporation, such as the Salton Sea geothermal system (McKibben et al. 1987; Mazzini et al. 2011) , or groundwater flow mixing with saline brines (Farber et al. 2007; Younger et al. 2015) .
In addition, elevated concentrations of metals were detected in the old mine shafts (Table 3) , showing high amounts of Fe, Mn, Zn, Pb, and Ni, due to metal mobilization from the vein deposits, by sulphide oxidation, and dissolution of efflorescent salts.
The Piper diagram (Fig. 3) shows the Na-Cl dominant character of the thermal samples, which plot in a narrow field, with the exception of the low temperature samples from the old mine shafts and the seawater and coastal water samples (Tables 6). A plot of the Cl/Br molar ratio vs. Cl (in mg/L) showed a high Cl/Br molar ratio (1564-12,879) (Fig. 4) , which may indicate the leaching of natural halite and/or Mesozoic halite dissolution (Alcalá and Custodio 2008) , from the evaporite deposits located in the aquifer recharge area.
Furthermore, the thermal water samples have Cl/Br ratios higher than those of seawater, indicating that the high salinity was not associated with marine water. However, possible mixing of halite-leaching brines with a small amount of sea water could produce a salinity similar to that detected in the geothermal fluids.
The origin of the salinity may be indicated by a bivariate plot of the Cl/Na ratio (Fig. 5) . Dissolution of halite or dilution of halite brines produces water of relatively uniform chemical composition, as indicated in Fig. 5 , where plots of Na contents of water samples vs. Cl concentration showed a correlation coefficient of 0.91. In fact, the Almagro and Almanzora units associated with the Alpujárride Complex (Fig. 2) contain two meta-evaporite sequences 600 and 200 m thick, respectively, dominated by the presence of gypsum and other evaporitic rocks. Furthermore, in the tertiary sediments that filled the Vera basin (Fig. 2) , the presence of 5-10 m thick evaporites is also frequently associated with massive and/or bedded/laminated beds (Stokes 2008) . The stable isotope data of the thermal water showed little δO 18 variance, ranging from −5.3 to −5.0‰ (Carulla 2012) . Gas geochemistry showed that the carbon isotopic δC 13 compositions from CO 2 range from −8.1 to −3.8‰ (Cerón et al. 2000) , which exceeds the typical range for CO 2 derived from magmatic sources (−6.0 to −3.0‰; Mazzini et al. 2011 ) and thermal decarbonation reactions (−5.0 to +4.0‰). This suggests that the flowing water may comprise a combination of halite dissolution and dilution by meteoric waters, and possibly minor amounts of sea water infiltration in the coastal area. Data from pumping assays may represent the deep geothermal system (samples A24-A38 in Table 4 and samples A42-A44 in Table 5 ), while water from the old mine shafts may be a mixture of geothermal and superficial water associated with recharge.
Groundwater Speciation and Mineral Equilibrium
Mineral saturation was determined for the most representative thermal waters using Geochemist's Worbench 9.0 (Bethke and Yeakel 2011) . Minerals with a saturation index (SI) between −1 and 1 likely control the makeup of the water (Table 7) . Thus, the composition of the thermal waters appears to be controlled by common rock-forming minerals such as albite and K-feldspar, while quartz is undersaturated and slightly saturated with respect to thermal water with higher temperatures (samples A24 and A38) obtained during the pumping tests. The thermal waters were undersaturated with respect to chalcedony, although the most heated samples were close to equilibrium, indicating that this mineral phase of dissolved SiO 2 may be controlling silica chemistry. The waters were also undersaturated with respect to barite, calcite, and wairakite; however, calcite was nearly in equilibrium and was saturated in sample A24, indicating possible control of carbonate dissolution. Thermal waters were clearly saturated with respect to the main clay minerals (muscovite, kaolinite, and illite).
Chemical Geothermometry
Calculations were performed for the most representative thermal samples (Table 8 ) to assess the temperatures that might allow geothermal exploitation of the Sierra Almagrera reservoir. Chemical geothermometers are based on temperature-dependent water-rock equilibrium, and give the last temperature of water-rock equilibrium attained in the aquifer (Nicholson 1993) . Nonetheless, application of geothermometers to mixed waters or partially equilibrated waters may produce poor results (Navarro et al. 2011) . Silica geothermometers are based on the temperaturedependent solubility of various silica minerals, and the calculated results are below the detected temperatures in thermal water samples, with the exception of the QSL equation (Table 8 ). The use of quartz and chalcedony, which are saturated or close to equilibrium (chalcedony), may produce likely temperatures; however, these calculations should be used with caution, since silica solubility may be controlled by amorphous silica in low temperature systems (Fournier 1977) , and amorphous silica is clearly undersaturated in thermal waters (Table 7) . Furthermore, the low temperature results could be associated with cooling and/or mixing during flow to the surface (Han et al. 2010) .
The empirical Na-K geothermometer can only be applied for low CO 2 fugacity, as shown by Giggenbach (1988) . In addition, Na-K and Na-K-Ca geothermometers may be used when, from the thermodynamic point of view, the equilibrium in the water-rock system is attained Table 8 Geothermometry results for the thermal waters a Quartz geothermometer (Fournier 1977) b Quartz steam loss geothermometer (Fournier 1977) c K/Mg geothermometer (Giggenbach 1988) d Na/Li geothermometer (Kharaka et al. 1982) e Na/K geothermometer (Truesdell 1976) f Na/K geothermometer (Fournier 1979) g Na-K-Ca geothermometer (Fournier and Truesdell 1973) 14  24  50  191  121  162  160  A8  35  14  24  46  203  153  189  197  A9  34  14  24  47  210  153  189  195  A10  34  14  24  46  207  156  192  198  A11  34  14  24  49  210  139  177  185  A12  30  14  24  62  210  113  155  169  A13  28  14  24  61  208  114  156  173  A14  32  14  24  60  211  111  153  170  A15  32  14  24  57  206  130  169  187  A18  32  43  51  49  223  162  196  179  A19  32.5  48  55  48  213  160  195  180  A20  35  10  20  63  223  181  212  185  A21  46  -8  54  132  49  98  136  A22  44.5  -8  47  215  163  197  192  A23  46.5  5  15  36  201  159  194  203  A24  51  50  57  32  192  139  177  193  A25  51  45  52  32  193  140  178  193  A38  51  53  60  32  195  144  181  196  A44  51  --32  206  167  200  205 and are based on the assumption that Na+ and K+ in thermal waters are in simultaneous equilibrium with quite pure albite and feldspar. In the studied thermal waters, K-feldspar is close to equilibrium, and albite is undersaturated (Table 7) . The obtained temperatures for the considered samples show a range of reservoir temperature estimates between 111 and 212 °C, with the exception of sample A21, which is from an old mine shaft and likely reflects a mixing with cold superficial waters (Table 8) . However, the sodium and potassium comes from minerals other than alkali feldspars, and consequently these two elements are not controlled by the feldspar ion-exchange reactions, producing possible erroneous temperatures. The Giggenbach K/Mg geothermometer is based on that relationship, and relates to a rather fast equilibrium process, yielding equilibrium temperatures that are lower than the Na-K geothermometer values (Table 8 ).
The Na-K-Ca geothermometer is a temperature indicator that does not give high and misleading results for low-temperature thermal waters (Porowski and Dowgiallo 2009) . The results show temperatures between 160 and 205 °C, except for sample A21, for the most representative samples (Table 8 ), in agreement with the values calculated with the Na/K geothermometers.
The Na-K-Mg triangle (Fig. 6 ) defines the equilibrium state of waters using the relationship between Na/1000, K/100, and Mg 1/2 . The results vary within a wide range (Table 8) , though it may be seen that samples from the deep experimental well (A24, A29, A30, A44) plot as partially equilibrated waters. These fluids showed the most elevated temperatures and are, possibly, representative of the extent of equilibration in most of the reservoir. The mixed waters and mine water of the old mine shafts fall into the immature field, indicating water-rock interactions during flow or mixing with cold groundwater or seawater, which have not yet reached ionic equilibrium. The estimated mean temperatures in the geothermal reservoir based on the triangular diagram are 190 °C for equilibrated waters.
The use of Na-Li geothermometers may be more useful in predicting sub-surface formation water temperatures than equilibrium relationships involving quartz, carbonates, or feldspars. The Na/Li geothermometer relationship showed temperature values ranging from 0 to 365 °C, although the existence of different Na/Li geothermometers indicate that the Na/Li ratios also depend on different parameters, such as fluid salinity, origin, and the nature of the geothermal reservoir rocks (Sanjuan et al. 2010) . The results obtained were between 180 and 223 °C, with a mean temperature of about 201 °C.
Geochemistry of Recent Hydrothermal Precipitates
The Plio-Quaternary hydrothermal precipitates (hp samples in Fig. 1 ; Table 9 ) of siliceous character showed high As, Ba, Mn, Sr, Zn, and Hg (9 mg kg −1 ) values in the sinter located near Terreros town in the northern area of Sierra Almagrera. The present calcareous precipitates (sample hp in Table 9 ) are located near the hot springs flowing into the Canalejas Creek, and close to the deep wells that pumped geothermal waters for agricultural use. These precipitates are typical plant-rich, low temperature (<35 °C), distal carbonate deposits (Lynne 2012), which showed significant amounts of Ni and Sr (Table 9) .
The Plio-Quaternary hydrothermal precipitates are located in two areas: (1) close to the present shoreline in Sierra Almagrera (sample hp 1, Table 9 ), and (2) in the Terreros fossil vent, NE of Sierra Almagrera (samples hp 2 to hp 4, Table 9 ). In the coastal area, a breccia sinter (terraces that contain broken sinter fragments re-cemented with silica) associated with iron oxy-hydroxide and barite, possibly formed when hot springs flowed intermittently. These deposits showed elevated levels of Ag (150 mg kg ), similar to other hydrothermal venting areas (Brown and Simmons 2003; Canet et al. 2005; Saunders et al. 2008; Sherlock 2005) . These hydrothermal precipitates are located near the present sea level in a fractured zone (Fig. 1) , and could represent an old diffuse submarine venting area that formed the Mn, Ba, and Hg minerals, similar to those detected in shallow submarine environments (Canet et al. 2005) . Manganese oxide crusts and structureless detrital aggregates cemented by silica, barite, and calcite were detected in this area. A banded chalcedony-calcite-barite vein detected below these aggregates suggests that the hydrothermal activity has been longlived. Hydrothermal activity along the faults limiting Sierra Almagrera have occurred since Miocene times, and recent activity may be responsible for the superficial hydrothermal deposits.
Thermal Characteristics and Geothermal Potential
Preliminary investigations of the Sierra Almagrera geothermal system during the period 1983-1986 comprised sampling of thermal waters, the construction of a 550 m deep experimental well, and some pumping assays in this well (Carulla 2012) . The data allowed the drawing of a geothermal gradient, and suggested the existence of a probable basin and range flow system (Fig. 2) . In addition, the mean geothermal gradient (∆G = 0.0675 °C m −1 ) associated with this reservoir temperature indicated a possible groundwater flow of 2500-3000 m below sea level, where the heat source may be located. These data also agree with the hydrodynamic model proposed (Fig. 2) . Assuming heat production associated with radiogenic elements (U, Th, and K), the theoretical geothermal gradient was built using the analytical solution of 1-D conductive heat transport in the crust:
where T is the temperature (K), A is the radiogenic heat production (μw m ), z is the depth (m), T 0 is the superficial temperature (K), and h is the crustal thickness (m).
Moreover, the radiogenic heat generation was estimated using the Rybach equation (Rybach 1988): where ρ is the density of the rock (kg m −3 ), C U is the uranium content (ppm), C Th is the thorium content (ppm); and C U is the potassium content (%).
Contents of U, Th, and K were determined from volcanic rocks of the study area and metamorphic rocks of Sierra Almagrera (Table 9) . Results from most radiogenic shoshonitic samples showed a gradient of 0.12 °C/m, and the gradient associated with schists was 0.0325 °C/m. These results were different from gradients measured in the experimental well, indicating, possibly, a thermal focus associated with other heat production processes.
The classical methods used to estimate the geothermal potential may be grouped into different classes, with the volume method being of great applicability in different geological-hydrogeological settings (Doveri et al. 2010 ). 9.52 ⋅ C U + 2.56 ⋅ C Th + 3.84 ⋅ C K (%) Table 9 Geochemistry of rocks, fossil and present hydrothermal precipitates Thus, the thermal power (W) extractable from the geothermal reservoir may be a useful way to evaluate the Sierra Almagrera geothermal potential. The thermal power may be calculated from the following equation:
where W is the thermal power (W), ρ w is the fluid density (kg/m 3 ), Q is the flow rate (m 3 /s), C w is the specific heat capacity of the fluid (J/kg K), T i is the average temperature of the reservoir (190 K), and T 0 is the reference temperature (298.15 K).
Using Eq. (3) and a possible temperature interval between 75 and 190 °C, a heat capacity of 4.46·10 3 J/kg K, and a flow rate of 0.176 m 3 /s, equivalent to the historical flow rate of the Sierra Almagrera dewatering system, the maximum thermal power of an individual production well could be between 38.1 and 120.8 MW.
Conclusions
Chemical analysis of thermal samples showed a Na-Ca chloride dominant facies with a Cl content that reached 59.6 g/L, which exceeds that of the Mediterranean Sea. Na-Cl and Na-Ca-Cl were the dominant water types for thermal waters, with high concentrations of Na, K, Ca, Mg, and Li, especially in water from pumping tests. Elevated metal concentrations were detected in old mine shafts, including high amounts of Fe, Mn, Zn, Pb, and Ni.
Thermal water samples have Cl/Br ratios higher than those of seawater, indicating that the high salinity cannot be associated with marine water. The origin of the salinity may be due to halite dissolution or dilution of halite brines, producing water of relatively uniform chemical composition.
Thermal mine waters had the most elevated temperatures and are, possibly, representative of equilibration in most of the reservoir. Mixed waters and mine water of old mine shafts fall into the immature field, indicating water-rock interactions during through flow or mixing with cold groundwater or seawater, which have not yet reached ionic equilibrium. The estimated mean temperatures in the geothermal reservoir based on the triangular diagram are 190 °C for equilibrated waters, which justify the possible development of this geothermal resource.
The calculation of the thermal power (W) extractable from the geothermal reservoir, using a possible temperature interval of between 75 and 190 °C, indicated that the maximum thermal power of an individual production well could be between 38.1 and 120.8 MW.
